This article describes the digital protective relay REF 543 and its testing possibilities. The aim of this work is to verify overcurrent, undervoltage and overvoltage protection functions by indirect method using test equipment CMC 156. Among other things, IED REF 543 will be presented along with its features. The work is a space reserved for the description of the testing methods of protective relay.
Introduction
Operational reliability and safety of the electricity system (ES) depends not only on the use of the latest technology and knowledge of management of ES but due to the rapid progress of the transients and on the prevention of negative impacts of disturbances also for the correct choice of protective relays or digital relays [1] . Any such equipment must be subject to functional and system-based testing prior to its putting into service while verifying the functionality and operation of the individual protective functions for the protected equipment. The outcome of the test is a protocol that includes the results of testing to all fault conditions that may endanger the protected equipment. When testing the electrical protection relays we use two methods of verification activities: direct and indirect method [3] .
Electrical protection relays are connected to the protected object through Current Transformers, where the secondary side of the current transformers is 5 A or 1 A and the secondary side of the voltage transformers is 100 V [4] , [5] .
This fact is used in indirect test methods when we connect electrical protection to a protective test device that secondary injects the voltage and current test voltage while monitoring the protection response. Direct method protection testing is one of the most important tests where we verify the functionality of the entire device and the connection. Against the indirect method, there is a fundamental difference in testing. Voltage and current is injected to the primary side of the transformer. This method of testing is difficult, since current and voltage on the primary side must respond to the operating variables.
This method verifies the operation of the relay, the correctness of wiring system, the connection of instrument transformers.
Feeder terminal REF 543
Feeder Terminal REF 543 (Fig. 1) is designed for protection, control, measurement and supervision in medium voltage networks. Fig. 1 . Feeder terminal REF543 [2] The REF 543 feeder terminal can be used with different kinds of switchgear, including single bus bar, double bus bar and duplex systems [2] . The protection functions also support different types of networks, such as isolated neutral networks, resonant-earthed networks and partially earthed networks. The application area also covers medium-sized three phase asynchronous motors as well as protection and control of shunt capacitor banks used for reactive power Testing of digital ... 9 compensation. In addition to protection, measurement, control, condition monitoring and general functions, the REF 543 feeder terminals are provided with a large amount of PLC functions, which allow for several automation and sequence logic functions, needed for substation automation, to be integrated into one unit. 
Configuration and testing of overcurrent protective functions
Testing and configuration of the digital protective relay REF 543 is possible using the programming interface PCM600 or using the control keys located on the front panel of this terminal.
In terms of configuration, it is necessary to identify the active group functions. Available are group 1 or 2. Configuring the functions of one group is independent of the configuration of the second group.
To verify the operation of the protective relay, the following overcurrent functions and their characteristics were configured:
• definite time (NOC3 LOW),
The configuration values of the protective functions are shown in the Table 1 . The actual verification activities of the terminal is based on the connection and configuration of the test equipment CMC 156 of relays, which includes the same configuration parameters as the IED REF 543. It is also necessary to set the allowed tolerance of the current (0.05A) and time (0.04s). In the testing process, we specify the steps for which there is a change of injected current ranging from 1.90 A to 5.00 A. The resulting characteristic of protection with test points is marked in the Fig. 2 . In the Table 2 are listed the individual test points with turn-off time of relay for protective overcurrent function NOC3 LOW. In the 
Configuration and testing overvoltage and undervoltage protective functions
To verify the overvoltage and undervoltage protective functions, the functions OV3 LOW and UV3 LOW are configured. The configuration values are given in the Table 5 . To test these protective functions, a Ramping module was selected in the test environment TEST UNIVERSE. The actual test consists of two parts. The first part (State 1) the voltage drop was set from 100 V to 50 V in steps of 100 mV at 1 V/s. In the second part (State 2) the voltage increase was set from 50 V up to a maximum of 115 V (Table 6 ). Final value (V) 50 115
Step (mV) 100 100
Time (ms) 100 100
Ramp steps 501 651
Fig . 3 shows the progress of the test. A power relay evaluated that conditions as a fault at a value 85 V. Then it began its action as shown in Fig. 4 . The terminal operates in all 501 testing points. Testing of digital ...
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In the second part of testing (State 2) the voltage increase occurs. Protective relay evaluated conditions as a fault at a value 110V. Then the overvoltage protective function OV3 LOW is operated.
Conclusion
Before deploying protective relay in service, which are installed in switchboards as functional units for protection of generators, substations and outlets it is necessary in consideration of the importance and operational reliability of the individual components of the power system, to carry out the functional and system testing of these protective devices.
The test also corresponds to the verification of the operation of protections relay by the indirect method using the CMC156-tested test device.
This article is to point out the methods for testing the terminal, depending on whether it is a fault in which there is a change of the measured quantity, current or voltage.
Results of testing is a protocol that gives clear and accurate information about the correct operation of protective relay.
